MATERIALS AND METHODS
asiatica, belongs to the family Umbelliferae. It is a weed found throughout India, Sri Lanka and All chemicals used for the experiment were of analytical Madagascar. In Ayurveda it has been used in the grade. Methanol, hexane and acetonitrile were purchased treatment of skin diseases, local wounds and also for from Merck India Ltd. improving general mental ability, jaundice and hepatitis 1 . A study conducted in rats found that the Preparation of the extract of Centella asiatica: administration of Centella asiatica leaf powder Centella asiatica plants were collected from local suppliers prevented mortality rate due to gross protein during the months of August/September and deficiency, increased blood protein nitrogen and pharmacognostically identified with the help of herbarium extract.
prevented fatty infiltration of liver 2 . The therapeutic activity of a triterpenoid extract of Centella asiatica was observed in chronic hepatic disorders 3 . It was observed that in male Wistar rats, the administration of asiaticoside derivatives of Centella asiatica caused the restoration of 40% of the damaged liver cells to normal state 4 . Chemical studies on Centella asiatica leaves showed that one of the major components is asiaticoside 5 . The present study reports the protective effects of a water-dispersable extract of Centella asiatica leaves in CCl 4 -induced liver injury in rats.
*For correspondence E-mail: benny@arjunanatural.com sample of the species kept at R&D Laboratory of Arjuna Natural Extracts, Aluva, Kerala. Dried leaves of Centella asiatica (300 g) were refluxed with 2 litres of 80% methanol for 3-4 h. After refluxing, the contents were cooled and filtered. The filtrate was collected and the residue was refluxed again with 1 litre of 80% methanol for 2 h. The process was repeated; the filtrates were pooled and concentrated up to 70% total dissolved solid (TDS) level. The crude extract thus obtained was refluxed with hexane for about 1 h at 80°. The residue obtained after hexane extraction was then kept for crystallization in a refrigerator for 4-5 d. The crystals formed were separated and dried under vacuum. The dried material was then powdered and kept as Centella www.ijpsonline.com asiatica extract. The yield was 28.5 g (9.5%). The asiaticoside was estimated using HPLC (Shimadzu-class VP system) and found to be 14.5%.
Male Sprague Dawley rats weighing 250-280 g were used for the experiment. Animals were purchased from Small Animal Breeding Station, Veterinary College, Mannuthy, Thrissur, Kerala. They were housed in a temperaturecontrolled room (28 ± 1°) in clean polypropylene cages with 12 h light and 12 h dark cycles and fed with normal rat chow (Amrut Animal Feed, Maharashtra) and water ad libitum.
Histopathological studies:
Anatomy of the liver was studied immediately after sacrificing all the animals. A small portion was fixed in 10% neutral buffered formalin as described by Luna 10 . Thin sections of 4-5 µm were taken, stained with Haematoxylin and Eosin and histology was studied.
Statistical analysis:
Statistical analyses were carried out using ANOVA. Results were expressed as means ± SE. One-way ANOVA with repeated measures was used to analyse the variance over a period of time and for intergroup The study was conducted at Little Flower Medical comparisons. Paired 't' test was used to compare the Research Centre, Angamaly, after obtaining clearance biochemical parameters both before and after experiment. from Institutional Animal Ethics Committee. After an Level of significance was set at p < 0.05. acclimatization period, animals were divided into five groups of six each, comprising normal control, vehicle
RESULTS AND DISCUSSION
control, toxic control and treatment groups. Normal control group was given distilled water, while vehicle
Results of the present study show that serum total control group was administered coconut oil. CCl 4 was protein and albumin levels remained the same in given to toxic control group, while treatment groups were groups A and B (controls) both before and after the administered Centella asiatica extract along with CCl 4 . treatment period. The serum protein level significantly Liver injury was induced by an intraperitoneal injection (p < 0.05) decreased in group C (toxic control). In rats (1 ml/kg) of CCl 4 in coconut oil (1:1 ratio). Injection was treated with Centella asiatica extract, the protein level given twice a week for 3 mo 6 . Oral feeding of Centella reversed partially (Table 1) . The serum albumin level asiatica extract was started 3 d prior to intraperitoneal was significantly decreased in toxic control group, injection of CCl 4 and continued for 3 mo.
which was reversed partially in group E (40 mg/kg), but in group D (20 mg/kg) there was no significant Estimation of biochemical parameters: effect (Table 1 ). Blood samples were collected from the caudal vein before starting the experiment under light ether
The serum marker enzyme such as ALP, AST and ALT anaesthesia and by direct cardiac puncture after the levels remained normal in groups A and B both before completion of the study. Serum was separated for and after experiment, but they were increased in all the estimation of biochemical parameters. Total protein and other groups during the experimental period. In the albumin were estimated by Biuret and bromo cresol CCl 4 -treated rats, there was a significant (p < 0.05) green method 7 respectively. The marker enzymes (AST, increase in ALT levels, which was decreased when ALT and ALP) were studied by Bergmeyer method 8 and treated with a dose of 20 mg/kg extract and back to King and Amstrong method 9 respectively. almost normal level with 40 mg/kg dose of extract. Table 1) .
Macroscopic examination of liver in groups A and B showed normal architecture. In toxic control group (group C), liver was pale in colour with micro-and macronodules on the liver surface. In group D (20 mg/kg of extract), pale colour was not so prominent, but the www.ijpsonline.com surface of liver was rough with micro-and macronodules. In group E (40 mg extract/kg body weight), liver of 50% of animals became almost normal.
Microscopic examination of liver of control group animals showed normal hepatocytes (figs. 1a and 1b). Cross sections of liver in group C animals treated with CCl 4 showed marked fatty changes. There was hepatic steatosis with hydropic degeneration. The cells appeared swollen with fat, giving a Swiss-cheese effect, with focal areas of necrosis and round cell infiltrate
The surface of the liver was rough and showed nodules in the CCl 4 -treated group, while the intensity of damage was not so high in the treatment group. A dosedependent hepatoprotection was observed in the present study. Rats treated with 40 mg of the extract had a higher degree of protection than those treated with 20 mg extract.
Centella asiatica extract provides hepatoprotective action against CCl 4 -induced liver injury in rats. This was evidenced from the present study by the inhibition of (chronic inflammatory cells) in portal areas and decrease in serum albumin and protein level and interlinked septa ( fig. 2a) . In group D animals, fatty elevation in the serum marker enzymes -AST, ALT and change or necrosis was very negligible, and observed a ALP. Administration of the extract of Centella asiatica decrease in round cell infiltrate was observed ( fig. 2b) , effectively inhibited fatty changes and round cell infiltrate while in group E the liver showed more or less normal in hepatocytes in a dose-dependent manner. The results hepatocytes ( fig. 2c) extract have increased levels of total protein and albumin in serum, which indicates its hepatoprotective activity. Stimulation of protein synthesis has been advanced as a contributory mechanism, which accelerates the regeneration and production of liver cells. Aminotransferases are present in hepatocytes and leak into the blood with liver cell damage. High levels of these enzymes are seen in hepatic necrosis, myocardial infarction and muscle injury. In the present study, all the marker enzymes increased (p < 0.05) in the toxic control group, while there was a significant (p < 0.05) decrease in its activity in the treatment groups, indicating the hepatoprotective effect of Centella asiatica extract. ) .
